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Textile FISchengebilde mit selbstreinieen der und was^rahweisender Oberflache 

Die vorliegende Erfindung betrifft textile FISchengebilde mit selbstreinigender und 
wasserabweisender Oberflache. 

Es ist bekannt, dass zum Erzielen einer guten Selbstreinigung einer Oberflache die Oberflache 
neben einer sehr hydrophoben Oberflache auch eine gewisse Rauhigkeit aufweisen muss. Eine 
geeignete Kombination aus Struktur und Hydrophobic macht es mSglich, dass schon geringe 
Mengen bewegten Wassers auf der Oberflache haftende Schmutzpartikel mitnehmen und die 
Oberflache reinigen (WO 96/04123; US-P 3,354,022). 

Stand der Technik ist gemaB EP 0 933 388, dass fur solche selbstreinigenden Oberflachen ein 
Aspektverhaltnis von > 1 und eine Oberflachenenergie von weniger als 20 mN/m erforderlich 
ist. Das Aspektverhaltnis ist hierbei definiert als der Quotient von H6he zur Breite der 
StrukturyVorgenannte Kriterien sind in der Natur, beispielsweise ira Lotusblatt, realisiert. Die 
aus einem hydrophoben wachsartigen Material gebildete Oberflache der Pflanze weist 
Erhebungen auf, die einige um voneinander entfernt sind. Wassertropfen kommen im 
Wesentlichen nur mit diesen Spitzen in Bertthrung. Solche wasserabstoBenden Oberflachen 
werden in der Literatur vielfach beschrieben. 

CH-PS-268 258 beschreibt ein Verfahren, bei dem durch Aufbringen von Pulvern wie Kaolin, 
Talkum, Ton oder Silicagel strukturierte Oberflachen erzeugt werden. Die Pulver werden 
durch Ole und Harze auf Basis von Organosiliziumverbindungen auf der Oberflache fixiert 
(Beispiele 1 bis 6). 

EP 0 909 747 lehrt ein Verfahren zur Erzeugung einer selbstreinigenden Oberflache. Die 
Oberflache weist hydrophobe Erhebungen mit einer H6he von 5 bis 200 urn auf. Hergestellt 
wird eine derartige Oberflache durch Aufbringen einer Dispersion von Pulverpartikeln und 
einem inerten Material in einer Siloxan-Losung und anschlieBendem AushJrten/Die 
strukturbildenden Partikel werden also durch ein Hilfsmedium am Substrat fixiert. 
WO 00/58410 kommt zu dem Ergebnis, dass es technisch mfiglich ist, Oberflachen von 
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iJ*« im Beseieh von 0,, his 200 pm and eine HO* de, »*m - 
0 1 H. 100 pm. Die hie* ve^endaen MaeriaHen mOssen aus hydrophohen 
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K^ophohe. Chechen is, W Eh* Wehercn 

, • die OberMehen im pm-Bereieh bis nm-Ber«ich zn arukmneren. US PS «9»,4». 

^« - - *. «»— - B - to - ~ 

ofienbart Perfluorierung besonders abweisend ausgestattet 

^^ / M ^' Ud ^^ V ^ n Saito et ^ ta "Service Coatings 
werdea kannAin anderes Verfahren beschreibt H. Saito et al. in 

r 4 1997 S 168 ff Hier werden Partikel aus Fluorpolymeren auf Metall- 



wurde. 



Das rrtnzip » der Nan, enUehn, Kieine KomaatfUchen erniedrtgen d,e V-*^-« 
, Waving, * * die Ha^g an ebenen Ohe^hen mi. » 
enesgie vemn^nUch is,. Beispieisweise sind die BBhes de, UM- 
rim Wachs versehen, die die Kon«afcMche za Wassez hemhse^O 00/5.4.0 
ZZZ die **- und heanspmeh, die AnsbUdun, seibiges d»hW" £ 
^hohen «*e No—0-o, ode, A*—. »ie ^ 

25 LL* hiemn is, die mangel Stftt. *• — genden Oberfttehen. * 
Detergenzien zai Auflosung der Stmkrar fflhren. 

Vesfchren znr M dieses a—en OhesfUehen sind ehenfaUs 
a^uen Abfommng dieses Sh*nren dnsch eine Mas— 
30 rJLtaen sind anch Verfahsen he^rn. die das Anm^gen von tad* anf erne 
Oberflache nuteen (US 5 599 489). 
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Vertiefungen aus Partikeln, die ohne Klebstoffe, Harze oder Lacke nut 

A fest verbunden sind 
so ^d«enV«v«n^z«H« Ste U»ngv.n«xtU»O e g W s U nd«, 

der otfd. g*» daW «» ~ ^ hydrop)wb6 OberfBche 

Deterge volUa-d* >^» ascheD ^ " 



15 vorliegt. 



• •_ _ n aus Polycarbonaten, Poly(meth)acrylaten, Polyarruden, PVC, Polye y 
sei n, wie z. B. aus Poly ersulfonen oder Polyalkylenterpthalaten, 

Polypropylenen, Polystyrolen, Polyestem, roiy 
20 sowie deren Gemische oder Copolymere. J 

Baun.wo.le, Kapok, ~ ^ ^ 

mineraUschen Ursprang. Mischgewebe aua namrbchan 

25 MalerialienstodebenMlsgeeignet. 

Das — *" A - " F0 ' Sende " ^ *" 

eriautert. 

Spinnverfahren hergestellt wurden. 
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Aus den Fasem und Gamen werden textile Flachengebilde erzeugt. Hierbei k6nnen folgende 
Verfahren verwandt werden: 

Weben: Zu diesen Webwaren gehoren Gewebe, Teppiche und Bobinets die durch ihrer 
klassische Gewebebindung von Kett- u. Schussfaden cbarakterisiert sind. 
Wirken und Stricken: Hierbei entstehen Maschenwaren wie z. B. Pullover. 
KlSppeln: Hier entstehen die sogenannten Spitze. 

Nadeln: Hier entstehen Filze, Nadelfilz- und Nadelflorteppiche, die zusammen mit den 
Vliesstoffen zu den Textilverbundstoffen zu rechnen sind. 

Gam- u. StQckwaren werden im Verlauf ihrer Verarbeitung diversen mechanischen und 
chemischen Veredlungsprozessen unterworfen, z. B. Kammen, Beschwerung, Impragnierung, 
Krumpffrei- u. Knitterfestausrustung, Mercerisation, Farben und Bedrucken, Metallisierung, 
Texturierung usw., die der Verbesserung od. Modifizierung der natOrlichen Eigenschaften der 
Fasern im Hinblick auf die spatere Verwendung dienen sollen/Kriterien, nach denen der 
Gebrauchswert einer textilen Fertigware durch geeignete Texti l prufungsmethoden beurteilt 
wird, sind u. a.: Festigkeit gegentlber Zug- und Berstkraften sowie gegen Scheuereinwirkung, 
Knittererholung in trockenem und nassem Zustand und damit verbunden das Wash-and-Wear- 
Verhalten, Widerstandsfahigkei^z. B. gegen elektrostatischer Aufladung, Entflammbarkeit 
oder Regeneinwirkung, Chlor-Retention, Anschmutzverhalten, Luftdurchlassigkeit, Gewebe- 
dichte, Filz- u. Krumpffreiheit, Quellfahigkeit, Hydrophilie, Hydrophobic u. Oleophobie, 
Glanz, Griff, Wasch-, SchweiB- u. Farbechtheit, Resistenz gegen mikrobielle Zerstfirung. usw. 

Polymergewebe / Textilien, also das Basismaterial A im Sinne der Erfindung, k6nnen aus 
verschiedene Fasem hergestellt werden. Fiir die meistem Fasem aus thermoplastischen Kunst- 
stoffen, wie PET, PA66, PE oder PP, sind die oben genannten Verfahren geeignet Fasem 
werden meist mit geschutzten Markennamen gehandelt, Beispiele sind Perlon®, Diolen®, 
Trevira®, Orleon®, aber auch Trivialnamen wie Acrylfasern, Polyesterfasern, Olefinfasem, 
Aramidfasem usw., sind gebrauchlich. 

Als Partikel kbnnen solche eingesetzt werden, die zumindest ein Material, ausgewShlt aus 
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einaesetzt, die zumindest eine Verbindung, ausgewahlt aus pyrog 

eingeseizi, u. ^-^neii und/oder dotierten 

FsUunsskieselsauren, Aluminiumoxid, Siliziumdtoxid, pyrogenen una, 

Fallungskieseisaurcu, vort eilhaft sein, wenn die 

Silikaten oder pulverfbrmige Polymeren aufweisen. Es kann vort 

eingesetzten Partikel hydrophobe Eigenschaften aufweisen. 

Die hyd ro P hoben Eigenschaften der Partikel kannen durch das verwendete ; Material^ 
ZZi ilent vorhanden sein. Es k 5nnen aber auch hydrophobierte 
lit die nach einer geeignelen Behandiung hydrophobe Eigenschaften a~ ~ 
, B. L Behandiung nut zunundest einer Verbindung aus der Gruppe der Alkylsilane, 
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■, c ZiikomiUkat, vanadtamdotiart odar Aercperl P W20. 
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Polyastargawabas. Dia Fifjuran Fig. 3 und Fig. 4 »'ga» 
behandelten Polyastergewebes. 
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Patentanspniche: 



) 



1. Textile Fiachengebilde mit selbstreinigender und wasserabweisender Oberflache, 
aufgebaut aus 

A) mindestens einem synthetischen und/oder nattirlichen textilen Basismaterial 
und 

B) einer kUnstlichen, mindestens teilweise hydrophoben Oberflache mit Erhebungen und 
Vertiefungen aus Partikeln, die ohne Klebstoffe, Harze oder Lacke mit dem 
Basismaterial A fest verbunden sind, 

erhalten durch Behandlung des Basismaterials A mit zumindest einem Uisemittel, 
welches die Partikel ungel6st enthalt, und Entfemen des Losemittels, wobei kindest 
ein Teil der Partikel mit der Oberflache des Basismaterials A fest verbunden werden. 

2. Textile Fiachengebilde gem&B Anspruch 1, 
dadurch gekennzeichnet, 

dass die Partikel in dem LSsemittel suspendiert sind. 

3. Textile Fiachengebilde nach mindestens einem der AnsprOche 1 bis 2, 
dadurch gekennzeichnet, 

dass als textiles Basismaterial A Polymergewebe auf der Basis von Polycarbonate* 
P oly(meth)acrylaten, Polyamiden, PVC, Polyethylenen, Polypropylene* Polystyrolen, 
Polyestem, Polyethersulfonen oder Polyalkylenterephthalaten sowie deren Gemische oder 
Copolymere, enthalten sind. 

4. Textile Fiachengebilde nach mindestens einem der Anspriiche 1 bis 2, 
dadurch gekennzeichnet, 

dass als textiles Basismaterial A naturliche Materialien aus Pflanzenteilen, ausgewahlt 
aus Baumwolle, Kapok, Flachs, Hanf, Jute, Sisal, Haarkleidern von Tieren, Seide, aus 
mineralischen Ursprung oder Mischgewebe aus natUrlichen und kUnstlichen Matenahen, 
enthalten sind. 
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5. Textile Flachengebtlde nach mindestens einem der Anspriiche 1 bis 4, 
dadurch gekennzeichnet, 

dass als Losemittel zumindest eine als Losemittel fur das entsprechende Basismaterial A 
geeignete Verbindung aus der Gruppe der Alkohole, der Glykole, der Ether, der 
Glykolether, der Ketone, der Ester, der Amide, der Nitro-Verbindungen, der Halogen- 
kohlenwasserstoffe, der aliphatischen und aromatischen Kohlenwasserstoffe oder 
Mischungen eingesetzt wird. 

6. Textile FlMchengebilde nach Anspruch 5, 
dadurch gekennzeichnet, 

dass als Losemittel zumindest eine als Losemittel fur das entsprechende Basismaterial A 
geeignete Verbindung ausgewahlt aus Methanol, Ethanol, Propanol, Butanol, Octanol, 
Cyclohexanol, Phenol, Kresol, Ethylenglykol, Diethylenglykol, Diethylether, Dibutyl- 
ether Anisol, Dioxan, Dioxolan, Tetrahydrofuran, Monoethylenglykolether, Diethylen- 
glykolether, Triethylenglykolether, Polyethylenglykolether, Aceton, Butanon, Cyclo- 
hexanon, Ethylacetat, Butylacetat, Iso-Amylacetat, Ethylhexylacetat, Glykolester, 
Dimethylformamid, Pyridin, N-Methylpyrrolidon, N-Methylcaprolacton, Acetomtnl, 
Schwefelkohlenstoff, Dimethylsulfoxid, Sulfolan, Nitrobenzol, Dichlormethan, Chloro- 
form, Tetrachlormethan, Trichlorethen, Tetrachlorethen, 1,2-Dichlorethan, Chlorphenol, 
Chlorfluorkohlenwasserstoffe, Benzine, Petrolether, Cyclohexan, Methylcyclohexan, 
Decalin, Tetralin, Terpene, Benzol, Toluol oder Xylol oder Mischungen eingesetzt w.rd. 

7. Textile Flachengebilde nach mindestens einem der AnsprQche 1 bis 6, 
dadurch gekennzeichnet, 

dass to Usemittel, welches die Paflikel enthalt, vor dem Aufcringen auf das 
Basismaterial A eine Temperas von - 30 °C bis 300 -C, bevotzugt 25 bis 100 -C. 
aufweist. 

8. Textile Flachengebilde nach Anspruch 7, 
dadurch gekennzeichnet, 

dass das losemittel, welches die Partikel aufweist, vor dem Aufbringen auf das 



WO 02/084016 



12 



PCT/EP02/02013 



Basismaterial A «f ^ « » fc 85 " C — ' * 

dadurch gekennzeichnet, aufweisen, 
enthalten sind. 

l0 . ««^-^*-* rA, ** lb,,9i 

daduxchgekennzeichnet, von 0,1 bis 30 ^ au^eisen, 

dass Partikel, die einen mittleren ParUkeiaurc 
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enthalten sind 



„ T^H^bUdenach^nse^dcrAnsprOchc, » .0, 
flSche aufweisen, enthalten sind. 

dadurch gekennzeichnet, w^Hoxiden Metallpulvern, Kiesel- 

Pigment Oder Polymarcn, er.th.Uen smd. 

U .T^FU^^^^-^ derAnSPtaChe,biS,2, 

dadurch gekennzeichnet, Kieselsaoren , mw***»«* Almninium- 

25 to MU. ausge»« aus pyrogen KreseUaur r. 

oxid, SUizhundioxid, dotierten MM. »*" ™ 

Polymeren enthalten sind. 

14 . Text* IMW - — — — ' fe 

30 dadurch gekennzeichnet, 

dass die Parnkel hydrophobe EigereichaSen aufwe.*n. 
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dadurchgekennzeichnet, yerbindung hydrophobe 

d. die MM dorch erne Belong mi. - Verb 
Eigenschaftenaufweisen. 

16. Textile Fiachengebilde gemafi Anspruch 15, 

dadurchgekennzeichnet, Basismaterial A mit hydrophoben 

dassdiePartikelvorodernachdemVerbmdennntdemBas.smat 

Eigenschaften ausgestattet werden. 

dadurch gekennzeichnet, Yerbindung aus der Gruppe 

te * Panfcel dnrch eine Beha^iong - Ve* ^ 

(jgr ABcyisilane. RwM*. -** m " "** 

, 5 ausgestattet werden. 

18 . Te *,«e FUchengebm* „ach mindeslens einem der Ansprtfche 15 » 1 6. 

^ auf dem ^ A Atetande von 0-10 

te * en^lnea - PartiW dorehmesse, anz^en. 

j„ und wasserabweiseoder Oberfliche, 
,9. Textile FUchengebilde mi. selbarenngender and 

aafgebautaus ^ t-xtilen Basismaterial 

A) mindestens einem synthetischen und/oder naturhchen textil 

2i „ ,,„„ teilweise hydrophoben OberfWche mit Erhebungen 

B) einer kOnsuichen, zummdestens .e.l«,se ny P ^ ^ 
^d Vertiefungen ana MB*, die ohne Klebtfoffe, Harxe 

Basismaterial A fest verbunden sind. 

zur Herstellung von textilen Gegenstanden mit 
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wasserabweisenden Oberflache. 

. 70 ^ Herstellung von BekleidungsstUcken, die hohen 
21. Verwendung nach Anspruch 20 zur Herstellung 

Beiastungen durch Schuutz und Wasse, ausgesetzt - fc den 

Alpinsport, Motorsport, ^^^^^^^^^^^^j^^^^ea, Kegen^e, 
Freizeitbereich sowie techmsche Textihen wi 
Tischdecken und Kabrio-Verdecke. 

BUhnen-Vorhangen, Nahten. 
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Flat textile structures with a self-cleaning and water-repellent surface 



The present invention relates to flat textile structures with a self-cleaning and water-repellent 
surface. 

It is known that in order to achieve good self-cleaning properties on a surface the surface 
must have a certain roughness in addition to being a very hydrophobic surface. A suitable 
combination of structure and hydrophobia makes it possible for even small quantities of 
moved water to carry along particles of dirt adhering to the surface and clean the surface (WO 
96/04123; US-P 3,354,022). 

In the prior art in accordance with EP 0 933 388 an aspect ratio of >1 and a surface energy of 
less than 20mN/m is required for such self-cleaning surfaces. The aspect ratio is defined as 
the quotient of height to width of the structure. Afore-mentioned criteria are achieved in 
nature, for example in the lotus leaf. The surface of the plant, which is formed from a 
hydrophobic wax-like material, has elevations which are several jam apart from each other. 
Water droplets essentially come into contact only with these peaks. Such water-repellent 
surfaces are described in many pieces of literature. 

CH-PS-268 258 describes a method in which structured surfaces are produced by application 
of powders such as kaolin, talcum, clay or silica gel. The powders are fixed on the surface by 
oils and resins on the basis of organosilicon compounds (examples 1 to 6). 

EP 0 909 747 teaches a method for producing a self-cleaning surface. The surface has 
hydrophobic elevations which are 5 to 200^m in height. A surface of this type is produced by 
applying a dispersion of powder particles and an inert material in a siloxane solution and then 
hardening it. The structure-forming particles are thus fixed to the substrate by an auxiliary 
medium. WO 00/58410 achieves the result by which it is technically possible to render 
surfaces of items artificially self-cleaning. The surface structures required for this purpose, 
which consist of elevations and depressions, have spaces between the elevations of the 
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surface structures in the range of 0.1 to.200um and a height for the elevations in the range of 
0.1 to lOOum. The materials used for this purpose must consist of hydrophobic polymers or 
material which has been rendered durably hydrophobic. Separation of the particles out of the 
carrier matrix must be avoided. 

The use of hydrophobic materials such as perfluorinated polymers to produce hydrophobic 
surfaces is known. A further development of these surfaces consists of structuring the 
surfaces in the urn range to the nm range. US PS 5,599,489 discloses a method in which a 
surface can be finished in a particularly water-repellent manner by bombardment with 
particles of an appropriate size, and subsequent perfluorination. Another method is described 
by H. Saito et al. in "Service Coatings International", 4, 1997, pages 168ff. In that case 
particles of fluoropolymers are applied to metal surfaces, wherein greatly reduced wettability 
of the surfaces produced in this way with respect to water was exhibited, with considerably 
reduced tendency to icing. 

The principle is borrowed from nature. Small contact surfaces reduce the Van der Waals 
interaction which is responsible for adhesion to flat surfaces with low surface energy. For 
example the leaves of the lotus plant are provided with elevations consisting of a wax which 
reduce the contact surfaces for water. WO 00/58410 describes the structures and claims the 
formation thereof by spraying of hydrophobic alcohols such as nonacosane-10-ol or alkane 
diols such as nonacosane-5,10-diol. A disadvantage with this is the lack of stability of the 
self-cleaning surfaces since detergents lead to detachment of the structure. 

Methods for producing these structured surfaces are also known. In addition to the casting of 
these structures from a master structure using an injection moulding process or stamping 
process in a manner which faithfully reproduces the detail, processes are also known which 
use the application of particles onto a surface (US 5 599 489). 

However, it is a common feature that the self-cleaning behaviour of surfaces is described by a 
very high aspect ratio. High aspect ratios are technically only achievable with great difficulty 
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The object of the present invention was to provide flat textile structures which have very good 
water-repellent and self-cleaning surfaces, wherein these properties must be retained in daily 
use of the items produced from these flat textile structures and wherein the flat textile 
structures can be produced by a method which can be carried out without great technical 
expense. With respect to the properties of the flat textile structures it should be possible in 
use to dispense with the attachment of particles using adhesive and the like. It was also the 
object to provide flat textile structures with a self-cleaning and water-repellent surface which 
[lacuna] a high aspect ratio of the elevations, a high wetting angle with water and can be 
introduced into flat textile structures using a non-stamping method. 

It was unexpectedly discovered that it is possible to attach particles durably to the surface of 
flat textile structures. By treating the flat textile structures with particles and solvent the 
stated object could be achieved. After removal of the solvent the particles are fixedly 
attached to the flat textile structures without the fabric being destroyed. 

The invention relates to flat textile structures with a self-cleaning and water-repellent surface, 
built up from 

A) at least one synthetic and/or natural textile base material 
and 

B) a synthetic, at least partially hydrophobic surface with elevations and depressions 
consisting of particles which are fixedly attached to the base material A without the use of 
adhesives, resins or lacquers, 

achieved by treating the base material A with at least one solvent which contains the particles 
in an undissolved form, and removing the solvent, wherein at least a part of the particles are 
fixedly attached to the surface of the base material A. 

The invention also relates to flat textile surfaces with a self-cleaning and water-repellent 
surface built up from 
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A) at least one synthetic and/or natural textile base material 
and 

B) a synthetic, at least partially hydrophobic surface with elevations and depressions 
consisting of particles which are fixedly attached to the base material A without the use of 
adhesives, resins or lacquers 

and the use thereof to produce textile items. 

It has been shown that the flat textile structures in accordance with the invention having a 
self-cleaning and water-repellent surface and the textiles produced therefrom should be quite 
capable of coming into contact even with water containing detergents. In so doing the self- 
cleaning properties of the surfaces are not lost. However, a prerequisite in this is that the 
detergents are fully washed out again and a hydrophobic surface is present. 

The textile base material A can be formed by the most widely differing and common 
polymers, such as for example, polycarbonates, poly(meth)acrylates, polyamides, PVC, 
polyethylenes, polypropylenes, polystyrenes, polyesters, polyether sulfones or polyalkylene 
terphthalates and mixtures or copolymers thereof. 

Suitable base materials are also natural materials consisting of plant parts selected from 
cotton, kapok, flax, hemp, jute, sisal and cocoa fibre, from animal coats, from silk or of 
mineral origin. Mixed fabrics of natural and synthetic materials are also suitable. 

The base material A to be used in accordance with the invention is explained in more detail 
hereinunder by way of example. 

The finished textile goods have generally been manufactured from polymer fibres produced 
by a spinning process. 

Flat textile structures are produced from fibres, and yarns. In so doing, the following 
processes can be combined: 
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Weaving: These woven goods include fabrics, carpets and bobbinets which are characterised 
by their classic fabric structure of warp and weft threads. 
Knitting: Mesh goods such as pullovers are hereby produced. 
Lace making: So-called lace is hereby produced. 

Needling: This is used to produce felts, needled felt carpets and tufted carpets which can be 
included along with the non-woven fabrics from textile composite materials. 

During processing yarn and piece goods are subjected to various mechanical and chemical 
refining processes such as combing, weighting, impregnation, finishing to make them shrink- 
proof and crease proof, mercerising, dyeing and printing, metallisation, texturing etc, which 
are intended to improve or modify the natural properties of the fibres with a view to 
subsequent usage. Criteria according to which the utility value of a finished textile article is 
judged by means of suitable textile testing methods are, amongst others, strength with respect 
to tensile and bursting forces and resistance to abrasive effects, recovery from creasing in the 
dry and wet state and the associated wash-and-wear behaviour, resistance to, for example, 
electrostatic charging, inflammability or exposure to rain, chlorine retention, soiling 
behaviour, air permeability, fabric density, freedom from felting and creasing, swellability, 
hydrophilicity, hydrophobia and oleophobia, shine, handle, fastness to washing and 
perspiration, colour fastness, resistance to microbial damage etc. 

Polymer fabrics/textiles, ie. the base material A in terms of the invention can be produced 
from various fibres. The above-mentioned processes are suitable for most fibres consisting of 
thermoplastic synthetic materials such as PET, PA66, PE or PP. Fibres are mainly sold under 
trademarks, examples are Perlon®, Diolen®, Trevira®, Orleon®, but common names are also 
used such as acryl fibres, polyester fibres, olefin fibres, aramide fibres etc. 

Particles can be used which comprise at least one material selected from silicates, minerals, 
metal oxides, metal powders, silicic acids, pigments or polymers. Particles are preferably 
used which have a particle diameter of 0.02 to lOOjam, particularly from 0.1 to 50^im and 
most preferably from 0.1 to 30fam. However, particles are also suitable which come together 
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to form agglomerates or aggregates with a size of 0.2 - 
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lOO^m from primary particles. 



In general the particles are attached to the surface of the polymer fibres in such a way that 
they are spaced apart from each other by 0 - 10 particle diameters. 

In flat textiles structures in accordance with the invention it was unexpectedly discovered that 
the particles do not have to lie very close together on the base material A. On the contrary it 
is possible for particles to be applied only in spots on the base material A and free surfaces of 
2 - 3 particle diameters are possible. 

The wetting of solid bodies can be described by the wetting angle which a water droplet 
forms with the surface. A wetting angle of 0 degrees means that the surface is completely 
wetted. The wetting angle on fibres is generally measured using the Wilhelmy method. The 
thread is wetted with a liquid and the force with which the fibre is drawn into the liquid by 
reason of the surface tension is measured. The higher the wetting angle, the more difficult it 
is to wet the surface. The aspect ratio is defined as the quotient of height to width of the 
structure of the surface. 

The textiles surfaces in accordance with the invention have a high wetting angle and a high 
aspect ratio for the elevations. 

It can be advantageous if the particles used have a structured surface. Particles are preferably 
used which have a non-uniform fine structure in the nanometre range on the surface. The use 
of such particles is new and the subject of a separate patent application (internal file 
reference: EM 010098). 

The particles used, in particular the particles which have a non-uniform fine structure in the 
nanometre range on the surface, are preferably particles which have at least one compound 
selected from pyrogenic silicic acid, precipitated silicic acids, aluminium oxide, silicon 
dioxide, pyrogenic and/or doped silicates or powdered polymers. It can be advantageous for 
the particles used to have hydrophobic properties. 
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The hydrophobic properties of the particles can be inherently present by reason of the material 
of the particles used. However, particles which have been rendered water-repellent can also 
be used, which after suitable treatment have hydrophobic properties, such as for example, a 
treatment with at least one compound from the group of alkylsilanes, fluoroalkylsilanes or 
disilazanes. 

It is also possible within the scope of the invention for the particles to be finished so as to 
have hydrophobic properties after being attached to the base material A. In this case also the 
particles are preferably finished so as to have hydrophobic properties by a treatment with at 
least one compound of the group of alkylsilanes, fluoroalkylsilanes or disilazanes. 

The particles which are preferably used are described in more detail hereinunder. 

The particles used can come from different areas. For example, they may be silicates, doped, 
silicates, minerals, metal oxides, aluminium oxide, silicic acids or pyrogenic silicates, 
Aerosils or powdered polymers such as, for example, spray-dried and agglomerated 
emulsions or cryomilled PTFE. Pyrogenic silicic acids which have been rendered 
hydrophobic, so-called Aerosils, are particularly suitable as particle systems. In order to 
generate the self-cleaning surfaces hydrophobia is also required in addition to the structure. 
The particles used can be hydrophobic themselves such as, for example PTFE. The particles 
can also be hydrophobically finished, for example Aerosil VPR 41 1 or Aerosil R8200. 
However, they can also be rendered hydrophobic later. In this case it is not essential whether 
the particles are rendered hydrophobic before or after application. This is the case for 
example for Aeroperl 90/30, Sipemat silicic acid 350, aluminium oxide C, zircon silicate, 
vanadium-doped or Aeroperl P 25/20. For the latter case, hydrophobing is carried out 
expediently by treatment with perfluoroalkylsilane followed by tempering. 

Suitable solvents can in principle be any solvents for the respective base materials A. A list 
of polymers can be found, for example, in the Polymer Handbook, Second Edition; J. 
Brandrup, E.H. Immergut; published by John Wiley & Sons, New York - London - Sydney - 
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Toronto, 1975, chapter IV, Solvents and Non-Solvents for Polymers. 



The solvent can in principle be a suitable compound from the group of alcohols, glycols, 
ethers, glycolethers, ketones, esters, amides, nitro-compounds, halogenated hydrocarbons, 
aliphatic and aromatic hydrocarbons or a mixture of one or more of these compounds, such as 
for example, methanol, ethanol, propanol, butanol, octanol, cyclohexanol, phenol, cresol, 
ethylene glycol, diethylene glycol, diethylether, dibutylether, anisole, dioxan, dioxolane, 
tetrahydrofiiran, monoethylene glycolether, diethylene glycolether, triethylene glycolether, 
polyethylene glycolether, acetone, butanone, cyclohexanon, ethylacetate, butylacetate, iso- 
amylacetate, ethylhexylacetate, glycolester, dimethylformamide, pyridine, N-methyl 
pyrrolidone, N-methylcaprolactone, acetonitrile, carbon disulfide, dimethylsulfoxide, 
sulfolane, nitrobenzene, dichloromethane, chloroform, tetrachloromethane, trichloroethene, 
tetrachloroethene, 1 ,2-dichloroethane, chlorophenol, chlorofluorohydrocarbons, benzines, 
petroleum ether, cyclohexane, methylcyclohexane, decalin, tetralin, terpenes, benzene, 
toluene or xylene or suitable mixtures. 

The solvent used can in principle be used at temperatures of -30 to 300°. In general the 
temperature of the solvent is limited by its boiling point and by the Tg of the base material A. 

In a particularly preferred embodiment of the invention the solvent which comprises the 
particles is heated before being applied to the polymer surface to a temperature of 25 to 
100°C, preferably to a temperature of 50 to 85°C. 

The invention also relates to the use of the flat textile structures to produce items with a self- 
cleaning and water-repellent surface, in particular to produce items of clothing which are 
subjected to heavy loading with dirt and water, such as for skiing, alpine sports, motor sports, 
motorcycle sports, motocross, sailing, textiles for the leisure sector and technical textiles such 
as tents, awnings, umbrellas, table cloths and covers for convertibles. The invention also 
relates to the use for producing carpets, sewing thread, ropes, wall hangings, textiles, wall 
coverings, items of clothing, tents, decorative curtains, stage curtains, seams. 
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The invention is described in more detail with the aid of the following example. 



Example of application 1: 

A polyester fabric, fibre diameter 0 2§\im, is drawn into a DMSO bath heated to 50°C with a 
1% Aeroperl 8200 suspension. The dwell time of the fabric in the solution is 10 seconds. 
Before the fabric is rolled up the fabric is guided via a source of heat in order to cause the 
solvent to evaporate. Table 1 shows the static wetting angle measured on the fabric before 
and after application of the particles. The figures Fig. 1 and Fig. 2 show REM images of an 
untreated polyester fabric. Figures Fig. 3 and Fig. 4 show REM images of a polyester fabric 
treated with Aerosil R8200. 





Wetting angle 


Polyester fabric 


140 


polyester fabric + particles 


150-160 



Table 1 : Static wetting angle before and after application of the particulate systems. 
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1 Flat textile structures with a self-cleaning and water-repellent surface, built up from 

A) at least one synthetic and/or natural textile base material 
and 

B) a synthetic, at least partially hydrophobic surface with elevations and depressions 
consisting of particles which are fixedly attached to the base material A without the 
use of adhesives, resins or lacquers, 

achieved by treating the base material A with at least one solvent which contains the 
particles in an undissolved form, and removing the solvent, wherein at least a part of 
the particles are fixedly attached to the surface of the base material A. 

2 Flat textile structures as claimed in claim 1, 
characterised in that 

the particles are suspended in the solvent. 

3 Flat textile structures as claimed in at least one of claims 1 to 2, 
characterised in that 

as the textile base material A polymer fabrics are contained based on polycarbonates, 
poly(meth)acrylates, polyamides, PVC, polyethylenes, polypropylenes, polystyrenes, 
polyesters, polyether sulfones or polyalkylene terephthalates and mixtures or 
copolymers thereof. 

4 Flat textile structures as claimed in at least one of claims 1 to 2, 
characterised in that 

as a textile base material A natural materials consisting of plant parts are contained, 
selected from cotton, kapok, flax, hemp, jute, sisal, animal coats, silk, of mineral 
origin or mixed fabrics of natural and synthetic materials. 

5 Flat textile structures as claimed in at least one of claims 1 to 4, 
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characterised in that 

as the solvent at least one compound suitable as a solvent for the corresponding base 
material A is used, selected from the group of alcohols, glycols, ethers, glycolethers, 
ketones, esters, amides, nitro-compounds, halogenated hydrocarbons, aliphatic and 
aromatic hydrocarbons or mixtures. 



6 Flat textile structures as claimed in claim 5, 
characterised in that 

as the solvent at least one compound suitable as a solvent for the corresponding base 
material A is used, selected from methanol, ethanol, propanol, butanol, octanol, 
cyclohexanol, phenol, cresol, ethylene glycol, diethylene glycol, diethylether, 
dibutylether, anisole, dioxan, dioxolane, tetrahydrofiiran, monoethylene glycolether, 
diethylene glycolether, triethylene glycolether, polyethylene glycolether, acetone, 
butanone, cyclohexanon, ethylacetate, butylacetate, iso-amylacetate, 
ethylhexylacetate, glycolester, dimethylformamide, pyridine, N-methylpyrrolidone, N- 
methylcaprolactone, acetonitrile, carbon disulfide, dimethylsulfoxide, sulfolane, 
nitrobenzene, dichloromethane, chloroform, tetrachloromethane, trichloroethene, 
tetrachloroethene, 1,2-dichloroethane, chlorophenol, chlorofluorohydrocarbons, 
benzines, petroleum ether, cyclohexane, methylcyclohexane, decalin, tetralin, 
terpenes, benzene, toluene or xylene or mixtures. 

7 Flat textile structures as claimed in at least one of claims 1 to 6, 
characterised in that 

the solvent which contains the particles is at a temperature of -30°C to 300°C, 
preferably 25 to 100°C before application to the base material A. 

8 Flat textile structures as claimed in claim 7, 
characterised in that 

the solvent which contains the particles is heated to a temperature of 50 to 85°C 
before application to the base material A. 

ii 
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9 Flat textile structures as claimed in at least one of claims 1 to 8, 
characterised in that 

particles are contained which have a mean particle diameter of 0.02 to lOO^m. 

10 Flat textile structures as claimed in at least one of claims 1 to 9, 
characterised in that 

particles are contained which have an average particle diameter of 0.1 to 30^im. 

1 1 Flat textile structures as claimed in at least one of claims 1 to 10, 
characterised in that 

particles are contained which have a non-uniform fine structure in the nanometre 
range on the surface. 

12 Flat textile structures as claimed in at least one of claims 1 to 1 1, 
characterised in that 

particles are contained which are selected from silicates, minerals, metal oxides, metal 
powders, silicic acids, pigments or polymers. 

13 Flat textile structures as claimed in at least one of claims 1 to 12, 
characterised in that 

particles are contained which are selected from pyrogenic silicic acids, precipitated 
silicic acids, aluminium oxide, silicon dioxide, doped silicates, pyrogenic silicates or 
powdered polymers. 

14 Flat textile structures as claimed in at least one of claims 1 to 13, 
characterised in that 

the particles have hydrophobic properties. 

15 Flat textile structures as claimed in at least one of claims 1 to 13, 
characterised in that 
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by being treated with a suitable compound the particles have hydrophobic properties. 



1 6 Flat textile structures as claimed in claim 1 5, 
characterised in that 

the particles are finished so as to have hydrophobic properties before or after being 
attached to the base material A. 

17 Flat textile structures as claimed in at least one of claims 15 to 16, 
characterised in that 

the particles are finished so as to have hydrophobic properties by treatment with at 
least one compound from the group of alkylsilanes, fluoroalkylsilanes and/or 
disilazanes. 

18 Flat textile structures as claimed in at least one of claims 15 to 16, 
characterised in that 

the individual particles on the base material A are spaced apart by 0 - 10 particle 
diameters, in particular by 2 - 3 particle diameters. 

19 Flat textile structures with a self-cleaning and water-repellent surface, built up from 

A) at least one synthetic and/or natural textile base material 
and 

B) a synthetic, at least partially hydrophobic surface with elevations and depressions 
consisting of particles which are fixedly attached to the base material A without the 
use of adhesives, resins or lacquers. 

20 Use of the flat textile structures as claimed in at least one of claims 1 to 19 to produce 
textile items with a self-cleaning and water-repellent surface. 

21 Use as claimed in claim 20 to produce items of clothing which are subjected to heavy 
loading with dirt and water, in particular for skiing, alpine sports, motor sports, 
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motorcycle sports, motocross, sailing, textiles for the leisure sector and technical 
textiles such as tents, awnings, umbrellas, table cloths and covers for convertibles. 

22 Use as claimed in claim 20 for producing carpets, sewing threads, ropes, wall 

hangings, textiles, wall coverings, items of clothing, tents, decorative curtains, stage 
curtains, seams. 



14 



